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ABSTRACT 


A beneficial sugrestion is a constructive idea designed to result 
in an improvement or economy in the operation of a business or activity, 
submitted in writing by an employee, for the purpose of having it con 
sidered for an appropriate award. | 

From past experience, it has been determined that the -—— of 
&cceptable beneficial suggestions averages [rom 25 to % kusaq. Some 
believe that this is a reasonable level of success; others try to —— 
the problem and, by various means of publicity, increase tha total mum ` 
ber of suggestions submitted. While the percentese of acceptable ago 
tions will remain about the same, the absolute number of acceptable ones 
increases. 

A fundamental axiom of beneficial suggestions systems 1a that the 
employee on the job is in the best position to recognize the need for im- 
provements. Since the average worker is not always qualified for this 
task, it would be desirable to give him some facte known to contribute 
to the development of an acceptable beneficial suggestion. 

Thus the aim or object of this paper is to identify, single ib; 
evaluate and place in rank order those fundamental components that actu- 
&lly contribute to an acceptable beneficial suggestion. | 

Since the writer is a Naval Officer, it was decided to limit the 
scope of this study to three Naval Shore Establishments in the vicinity 
of Lafayette, Indiana. The three plants selected were the U. S. Naval 
Ordnance Plant, Indianapolis, Indiana; the U. 5S. Naval Ordnance Plant, 
Forest Park, Illinois; and the U. 5. Naval Ammnition Depot, Crane, 


Indiana. These plants are alike in that they employ approximately 1600 
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civilians and engege in light manufacture. The latter differs from the 
former two in that it has the added feature of large ammunition storage 
facilities. 

Th6 problems, the determination of the factors contributing te the 
development of an acceptable beneficial suggestion, was attacked by the 
internal consistency method. Past files ef beneficial surgestions sub- 
mitted between the years, 1946 and 1950, were divided into two groups: 
"acceptable" and "not acceptable.* These were analysed in the light of 
twenty-four carefully selected factora. 

After the data had been fathered from the plants ani! the frequency 
of each factor determined, analyzíg was carried out by the use of: 

Qs Percentage 

b D-veluog 

c. Correlation 

de Multiple correlation 

Dy the use of percentages, those factors appearing loss then 5 per~ 
cent of the time in winning suggestions were immediately ciecarded. سا‎ 
values anc zero order coefficients of correlation vere used to place the 
remining factors in rank order. 

in the case of the Naval Ordnance Plant, Indianapolis, those fac- 
tors that contributed the most to the development of an &cceptable sug- 
gestion were: 


ms 
le Is there a measurable monetary saving? 8 


Le 


2. Nas an operation been eliminated or made easier? 
3. Mave inspections been eliminated? L 


٩ 
& 


Hae quality been improved?‏ میا 


Se Has a movement been eliminated or made easier? , 


+ Froquency of selection es a contributing factor in the pianis studied., 
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6. Has material been conserved? 


aA G 


Te Has waste been reduced? 
8, Have operations been combined? 


a ° 


9, Has a delay been eliminated? 


t. 


19. Has machine time been reduced? 


EZ 


ll. Have working conditions been improved? 
12. Has morale been boosted? 
13. Mave accident hazards been reduced? 


Multiple correlation was explored to determine what selected com 
bination of factors would result in the largest correlation with the cri- 
terion. The three factors, selected from the previous list, that resulted 
in the largest multiple coefficient were: 





| Bul tiple 
Selected Itens Coefficient 
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Saving plus work conditions ee ox wees e D 
Saving plus work conditions plus fewer delays ۰ . «95 





When the study of tho beneficial suggestions at the Naval Ordnance 
Plant, Forest Park, was completed, a slightly different group of factors 


associated themselves with the winning surceetions: 


ge 


ie Is thers a mousurable sonctary eavins? 

2, Mas a tool been suggested? 

3. Has en operation been eliwinated or made easier? 
h, Has quality been improved? 

Se Has a jig or fixture been suggested? 

6. Has a movement been eliránated or made easier? 
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Te fas machine time been reduced? 
ما‎ Have accident hagarde beon reduced? 


CE 


9. Hes waste been reduced? 


e 


19. Has materiel been conserved? 
il. Hae a delay been eliminated or reduced? 
12. as housekeeping been improved? 


Se G‏ نت 


13. Have working conditions been improved? 


£3 


li. Has morale been boosted? 


Á similar list resulted from the NAD Crane data after the original 
array of factors was reduced and then ranked by Devalue and/or coefficient 
of oorrelstims 

Is there a measureable nonetarır saving?‏ مل 
Has a tool been eugrested? "‏ .2 
Has quality been improved?‏ .3 
ho Nes an operation been eliminated or made easior?‏ 


ts 


5. Have operations been combined? 

6. Mas e movement been eliminated or made easier? 
7. Has waste been reduced? 

8. Have health hazards been reduced? 

9, Have accident hazarde been reduced? 
10. Nas a jig or fixture been suggested? 


Y MU Së b” ي‎ 8 


il, Has material been conserved? 


o 


12. Hae a delay been eliminated or reduced? 


e 


132 Has housekeeping been improved? 
lh. Has morale been boosted? 


ts 


CS 


15. Have working conditions been improved? 


16. 18 Government property better protected? 1 
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In the case of the last two activities, the technique of multiple 
correlation was not pursued. Thu mumber of beneficial susrestions avell~ 
ملاع‎ was not sufficient te result in intercorrelation coefficients reli- 
able enough te produce a meaningful multiple coefficient. 

Final analysis of the results indisated that in all cases the 
single important factor in a beneficial sucrestion was o measurable mone~ 
tary savinge This factor did not stand alone; it was always associated 
with another factor such as elimination of operations or employment of a 
new tool, jig, or fixture, 

Human relations factors brought up the em! of the jist. Now this 
is to be expected for several reasons. Firat, the average working man 
has had little experienco in solving problems of this type. Second, the 
factors pertaining to human relations, by definition, encompass workers 
as a group and not as individuals. The average suggestion submitted 
along these lines benefited a few rather than many employees. 

However, when the Wherry—Doolittle technique wae applied to deter- 
ming what combination of factors resulted ín the hichest sultiple coef 
ficient of correlation, it was chserved that wiile o meagurable saving 
was still first, some human relations factor wes secon. 

In conclusion it can be said that it is possible Lo measure End 
place in rank order those factores that contribute to a winning beneficial 


suggestion. 
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AN ANALYSIS OF THE FACTORS دلالطملادلانان‎ TO AN ACCHPTADLE 
DENZPICIAL SUOGCESTION 


INTRODUCTION 

A beneficiel suggestion is e constructive idea designed to result 
in an improvement or economy in the cperatien of a business or activity, 
subritted in writing by an employee for Lhe purposes of having it con. 
sigered for an appropriate award. 

The United States Navy, like meny civilian firms, uses a benefi- 
cial suggestion program to save money end improve employee morales This 
ie not now to the Navy. As early as 1918, the first Navy Beneficial Sug- 
gestion Progran was authorised.? On با‎ August 1919, Franklin Delano 
Roosevelt, the Acting Secretary of the Navy, ismuel a circular lotter to 
navel activities cutlining the rules for a Beneficial Sugzestion Program. 

Unfortunately this program cid not provide anylning like the سوت‎ 
sired quantity of suggestions. This is borno out by the record. The 
files from 1919 to 1932 indicate that only 280 awards were made at the 
Cepartment Level for employee suggestions accepted duriat that thírteen- 
year period.” 

This plan continued until the outbreak of World War II. It then 
becamo obvious th&t to better prosecute tho war effort, every available 
bit of manpower end material sust be put to use. The Deneficial Sugges- 
tion Program offered a partial solution. It is sufficient to say here 
that the systeu was streaslined and functioned satisfactorily during the 


war years, chortly after World War II, Imecutive Order 9517 set forth 
پس — با‎ ET EECH 
An act of Congress approved 1 July 1910. 


® Rear Admiral P. Be Wibecker, Chief of the Office of Industrial Rele- 
tions, address before the Washington Regional Conference of the 
National Association of Suggestion Systess, Vashincton, De Cup 
21 ay 1950. 
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the present regulations governing the awards to Federal umployeess for 
meritorious suggestions and for exeeptional or meritorious services” 

The United States Navy has com ë long way since the act of Con 
greso on 1 July 1918. in 25 October 1219, the Department of the Navy 
was awarded a plaque by the National Association of Suggestion Systems 
for being the government establishment to show the greatest increase in 
participation by ite civilien emlevess im the Beneficial Suggestion 
Program during the year, 190.4 During the period specified, Nevy em- 
ployees submitted 38,673 suggestions &s corpared with 28,029 the year 
before. Compare this to the 280 su;.gestions subaitted betwoen the years, 
1919 and 1932. On reviewing the magnitude of the individuel awards, the 
picture is just as impressive. Of the highest: avards reported paid, the 
Navy ranked third with an individual award of $10,000." 

However, these are past accomplishmants; one mst continuously 
look forward. It is well to recall the words of Francis P. Mathews, who 
séid: "in this day oZ shrinking eppropriatioas, it is mere than ever 
important that we obtein vor the country the utmost in defense for every 
Navy collar expemied." With this in mind, an effort will be made to dg- 
velop procedures and techniques ta mako the Navy's rogram more effective. 


۱ | ۱ 
3 het of 2 Auguet 1946 (Public Law 600, 79th Congrons) Sectian là. 


+ Secliay <ü OTR 22388 Cirowliar lebier detad 10 November 1910, 
2 Nibeckar, op. cit. ۱ 
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When one cozperes the functioning of tho Navy Department's sug- 
gestion eyutem with thet of private industry, it la noted that the over- 
ell comparison is quite favorable (Table 1l), While it is not the par- 
pose of tis paper to account for eny rinor differences appearing in 
Table 1, it is observed that both civilian companies ano the Navy have 
had & proportional increase in the nuuber of beneficial sugrestions sub- 
mitted. 

in ihe second ites, percent adopted, the Navy tenis to lead civil- 
ian firma. However, this is offset to sone extent by a slight decline 
in those adopted between the years, 1917 and 1919, 

The third item, average award, is slightly greater for the Navy; 
yet the rate of shrinkage from 1947 to 199 indicates that they will 
goon be nearly equal. 

Although the cata is not complote for the last two itoms, it ap- 
pears that the Havy evaten compares quite favorably with indusiry. As 
@ point cf explanation, it mat be remenbered that civilian fires heve 
nothing comparable to a maximum on-the-spot eward. This is a limitation 
isposal by the Naval Civilian Personnel Instructions Twenty-five, which 
sete forth the rules for cperating a Beneficial Suggestion Program. The 
su» of $251.00 represents an avorage maximum of JO pereent of the com 
panies surveyed. 

In view of Table l and the observati that moneys spent for de~ 
Tenso mst be spent wisely, it would seem that a technique or method to 
assist in increasing the voluse of acceptable beneficial suggestions 
would be highly desirable. However, this le a controversial subject. 
Some authors feel that 25 to 30 percent accepteble suggestions ip adequate. 
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Table 1 
A Comparison of the Navy Department's Beneficial Suggestion Program 


with Recent Survey by the National Association of Suggestion Systens 







U. S. Navy’ 


NASS Survey® 


1947 1949 
Suggestions Submit- 
ted per 100 Workers 14.2 19,5 
Percent Adopted 
۳ 


Maximum on the Spot 

Award $251.00 
Maximum Award on 9 

Survey $12,104 





1947 19498 


| 
: 
t 








10.6 


14.2 
$32.00 — 
aur 












9 Charles M. Otis-Jemes L. MoVittie, Presentation of 1949 NASS Survey of 


Suggestion System Operation, Oct. 24, 1949. 

7 Navy Beneficial Suggestion Program, Annual Operating Statistics for 
1944 - 1948, 

8 Fiscal 1949. 
Not Available, 





For example, SeimmerthiÓ pays: "If an orployee cen win an award for one 
out of every three or four suggestions submitted, he 4s, in ry opinion, 
perforsinz excellently." Presurably, Seimmrth dees not mean that every 
employee can win an award, but of all the suggestions submitted by an em- 
ployee, one out of every three or four will win, The fact that there is 
no universal agreement on this point la demonstrated ما‎ efforts experded - 
` at leaat intermittently - to increase tie number of acceptable surgestions. 

Two standard methods for obtaining additional acceptable muggen- 
tions are: (a) to put on a concerted advertising or publicity campaign, 
Gr (b) to point out specific problems that require a solution. The for- 
mer has thc disadvantage that it is e temporary etimilonte While the 
total volume of suggestions received anc the accompanying paper work is 
euro to increase, the percentage of accaptable surgestiona remains about 
the same. Even though the letter approach ucunlly obtains better re- 
sults, it becomes increasingly difficult to locate worthwhile problems. 
The writer's opinion, which has bee: bore out in conversation with mom 
bers cf several beneficial suggestion committees, is that the heart of a 
suggestion is in locating tho actual problem; the solution can be accor 
plished by stancard techniques. 

Thus, we return to the fundamental concept of a beneficial sug- 
gestion; ihe employee on the job is in the best position to recognize the 
need for improvements closest to him. Unfortunately this Coes not make 
the employoe qualified for the tank., It would appear that a worker could 
bo assisted immeasurably if he was presented with a few factors mown to 


contribute to an acceptable beneficial sucgestion. 


15 Heram W, Selnwerth, Getting Results from Susrestion Plans, Wcüreaw- 
man Cosg Ines 1, De Je 
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Thus it can be said that the aim or object of thie paper is to 
identify, single out, evaluate and place in rank orler those fundamental 
components that actually contribute to an acceptable beneficial suggestion. 











han | — — A cas‏ نره 
was kms‏ 








" 
9 — — — ê Wi 


د هق 





PROCEDURE 

The writer, being a Newal Officer, is primarily interested in Ue 
¿Sunetícning of tre Naval, Shure isteblisimente Thus it was decided to 
limit the scope of this study to three mvel activities in the vicinity 
of Lafayette, Indiana. The three piante selected wero the U. De. Naval 
Qrinance Plant, Indianapolis, Inci&na; the U. 5. Naval Crinanoe Figari, 
Forest Park, Illinois; and the U. S, Naval Amamition Depot, Crane, 
Inliana, In the futuro, these three activities will be referred to by 
their shert titles: NOPI, NOP-FP, ond NAD Crane respectively. 

In any testing preeedurc, 14 is necessary to set up a suitebie 
eriterion. In som instances this might be quite cifffieult. Fowaver, 
from the statement ol the problem, 1t sesmm to po without saying that 
the criterion is to bo tbe final dicholosy of amy sumeitted beneficial 
suggestion, acceptance or rejection. 

This problem is to be attacked by a technique known as the inber~ 
nal consistency method, This consists of memeurity availeble beneficial 
suggestions and correlating the results with the criterion - winning. 
Thus the first step is to compile a battery of tests ani test then fer 
reliability mxi validity. 

Because ail beneficial sursestions at the above plemts are ju.ged 
in accordance with Heval Civilian Personnel Instructiones Twenty- ive 
(NCPI 25), tus mblication offered a positive starting point, Paragraph 
b=l of HOPI 25 lists the general types of suczecti ons desired. This 
list of mipgestions has been reproduced in Table 2. To this table hag 
been added four columns which refleot those items considered most appli- 

cable by NOPI, NOP-PP, MD Crans and MOF (U. S. Naval Gun Factory, 
| Washington, D. C.) to their particular activity. It should be noted here 
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Table 2 


Beneficial Suggestion Topics Considered Most Applicable by Several Neval Activities 
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Quality of Product ههه ههه‎ 


Working Conditione 








Housekeeping e ee ep ee e و‎ 
Improving 







Toole and Machinery ...... 






Protection of Gvt. Property 











Employee Morale en 


Increasing 
Safety e o e ص د‎ ۰ © 9 o 2 ° © e 


Devising 


Eliminating 


Conserving Maverial = oe esoo sooo 


Utilization of Manpower 


Production 


New Tools end Mechinery 










New Methoda . . . .. . . + هه‎ 


Coat 
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Fire Hezards ۱ج‎ PAPA 






Health Hezards 


Accident Hazards 







هوه هه هه هه . . 101071110101611 
Unneceesary Work‏ 


Breakage 





that any omission does not man thet this topic has been conzidored Une 

important. This table represents topics within the scope of the averaze 
exployes, efter giving dae consideration ts the mature uf the activity, 

type of work accomplished and the ali lities of the worker. 

On reviewing Table ره‎ two points ere imwdiately obvious: 

1. Zach organization hes indicated ite preferences by selecting 

a group of subjects considered -est applicable to its 
situation, 

2. While many of theee items are quite specific, several are 

quits broad and tend to overlap. 

In view of these preferences and the tendency © overlap, it 
seemed desirable to use a battery of teste with a breakdown so fine~ 
grained that the tests would bo fuxazmtal and applicable to any set 
of circumstances. Table 3, which contains 2), teste used to evaluate 
all beneficial suggestions studied, ls composed predominantly al tests 
suggested by Mundel*+ and NCPI 25. These tests, listed in Table 3, are 
defined ae follows: 

l. Hag an operation been eliminated or made easier? 

An operation ie all the work carried out at essentially one 
place, or in the vernacular, fro" tote-box to tobe-bax. 

2, Has & m2vement been eliminated or sade easier? 

& movement has »any connotations axi runs the cumul from 
(a) amount of body used, (b) foot pedsls, (c) bimanuelness, 
(d) eye-hand coordination, (e) handling requirements, te 


(f) weights lifted or forces necessary to operate equipment. 





M. E. Mundel, Systematic Motion ami Time Study, Prentice-Hall, 1947, 
PP» 6l-92. 
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T&ble 3 
Twentyefour Tests Used to ¿valuate Deneficial Suggestions 


Has an operation bem eliminated or made eeslar? 
Hes a movement been eliminated or sede e&siíer? 
Has a delay been eliminated or reduced? 

Have countings been eliminnied? 

Have inspections been eliminated? 

Have operations been combined? 

Have movements boen coabined? 

leve Celaya been combined? 

Has machine time beon reduced? 

Is nore work accomplished during the machine cycle? 
In group work, does ono man hold up the work? 
Have fire hagerds been reduced? 

Have health hazards been reduced? 

Have accident hasards been reducec? 

ave working caxl tions been improved? 

Has waste boen reduced? 

Has material been conserved? 

Sas quality been i-proved? 

Has morale been boosted? 

Usg housekeeping been improved? 

is Governzent property better protected? 

Is thera a masurabis monetary saving? 

Has a tool been suggested? 

Has a jig or fixture been suggested? 


17% 
18, 
19, 
20. 
¿lo 
22. 
* 25. 
٭‎ 2h. 


* Not included in study made at NOPI 
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fies a delay been eliminated or reduced? 


The only delays to be considered aro those which ars wnevoid~ 
£ble or inherent in the job. An example would be operator 
idlenoss whilo waiting on a machine to complete ite cycle. 
levins countince been elimina ted? 

Here countings are to include either verification avainst a 
standard (inspection purposes) or the deterainatio of the quan- 
tity present (inventory). 

Have inspections been elininated? 

Besides the usual comotation of inspection, statistical methods 
are to be included. 


rave rations been combined? 





Operation means the same es in Number L, Combining of operations 
wight be facilitated by changing (a) work wder, (b) using dif- 
ferent equipment, or (c) changing layout, 

Have movezents been combined? 

Movement is to mean the same as ín Number 2. The combining of 
movements could be breught about uy (a) changing the order of work, 
(b) changing the layout, or (c) changing the quantity handled at 
one times 

Have delays been combined? 

Delay means the same as in lunber 3. 

Has machine time been reduced? 

The meaning of this 1s obvious, 

shed du 


Is more work accor the machine cycle? 





Another wer of stating this would be to consider a change in the 
men—mmciine phase relationship. This would permit the worker to 


accomplish wore hand work during running time, 


2۰ 


5. 


6. 


6, 
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1l. In group work, does one wan hold up the work? 
When work performed Curing toe cyule is ungveniy istrinti 
the sman with the most work to accompliah controls tho cvele 
tima. 

12. Have fire hegards been reduced? 
This is self-aexplanatary. 

13. Neve health hagards been reduced? 
This too is self-explanatory. 

lh. Have accident hazards been reduced? 
This is te include accidents io personnel only. Accidents 
involving material, waste and Gevernment property ara ine 
cluded under other headings, 

15. Kave working conditions been improved? 
Working conditions ara the physical surrowklinge ol the Jobs 
Some evidence indicates that improved working conditions will, 
improvo moralo. Thug, in gathering data, whenever ilis fac- 
tor received a tally mark, Iten 19 also reeoived a tally serke 

l6. Has waste been reduced? 
Waste, as used hore, is srnompmous with spoilage. It ia the 
material rendered unusable due to inadequacies of equipment, 
lack of sufficient emplovwe skill and characteristics in-~ 
herent in ihe job. 

l7. Hay mterlal been conserved? 
Yaterisl conservation is the salvaging or reclaiming of 
materials having only serap value, by « better use of pre- 


2 d. Tiffin, Incustrial Peyrcholo; 


Second Edition, Prantiee-Iall, Inc. 
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gently employed vaterial and the employceni of subgtitutes. 


Has quality been improved? 
This item includes appearance, taproved Sunctioming art longer 
life, 


fas morale been improved? 
Morale is used in its collective sense here. It is the group 


state of sind or attitude due to the adoption of a particular 
Suggestion. It is not to be construed with the individual em- 
ployee's attitude due to submitting a prise-winning suggestion, 
Has housekeeping been isproved? 
This does not include any of the cleaning ene preventive maiti- 
tenance details that are covered by maintenance personnel on a 
predetermined schedule, 
Is Goverment property better protected? 

ides the usual types of loss al damage, alsco included are 
improved techniques for maintaining buildings ani grounds. 
ig there a measurable monetary sevings? 
This item ie exlf-explanratory; its anower, cbylovely, is a 
function of several variables. 
Has a tool been suggested? 
Tool is used in a limited sense here. It includes any device 
that is cepeble of working a material into a desired shape and 
zessuring devices; jígs and fixtures are excluded, 
Hass a jig or fixture been suggested? 
A jig holds or is held by the workplece while guiding a cutting 
tool. Fixtures only hold or locate the workpiece. 


10, 


19. 


21, 


23. 
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Since the score un any غه‎ the fereroing tests camet be distri- 
buted ín ihe usual continuum but by only a simple dichotory, "Tes" or 
"Ho", these tests will be referred to in the future as factors. 

Wille the actual gathering of the date was quite laborious, the 
procedure wee simple. Each sursestlion was read ar! analysed in the 
light of all the supporting evidence, This usually consisted of the 
original sazgestion, comments by the various departcents on invertira- 
tion forms, miscellaneous notes rado by the recorder of the committee, 
and final ¿disposition of the succestion. As each factor appeared, a 
tally mark was recorded on a form mich like Table 3, 

For purposes of this study, the final digposition of a sugges 
tion fell into one of two categories: 

L. Accepted 

a. Monetary award 

b. letter of commendat: on 
Se Rejected 

Unsuitable‏ مھت 

de Techiicality 

Since he purpose of tiis paper is to focus attention on the 
factores contríituting to sn &ccoptable surpestion and not on the magnui- 
tude of the award, suggestions that received “onstary awards or letters 
af commendation were groupec together. ilowever, &il rejected surcpes- 
tions were not considered to be in the sese category, For example, due 
to tie instructions for operating a beneficial suggestion program, NOPI 
25, or any other set of rules for that matter, a few good ideas are re- 
jected on a technicality alone. A typical situation would be where an 
ide& was in use more than six months before being submitted, Thus, 


suggestions of thie nature were not considered, 
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After the date had been gathered, it was analysed by several 
techniques, e&ch of which hal to be tempered wit: a certain emoi of 
Juignent reflostinz any unumual circumstances, Since it was desirable 
to reduce Table 3 to e shorter asi sore meaninclul list as quickly as 
possible, the following methods were onpioyeó: 

l. Percentage 

Ze Devalue 

3. Correlation 

ke Multiple correlation 

It was realized at the outeet that seme of the factors in the 
battery would appear infrequently in the final telly. Thus any factor 
that appeared less frequently than apgproximtely 5 percent of ihe time 
in the aceeptabie breakdown was immediately deleted. This resulted in 
what will bs referred to as an abridged list or teble. 

Another, and sore elegant, method cf determining the relation- 
ship between the factors enc the criterion is to detersine the D-value 
and the coefficient of correlation, While D<values and coefficients 
of correlation measure about the same thing, the ease of obtaining ë 
D-value is offeet by the fact that the gero order coefficient is a com 
ponent that can be used in computing the coefficient of multiple 
correlations 

Numerous statistical techniques for estimiing the valicity of 
individual test ¿tens have been reported in the literature. Long and 
Sandi ford have a technique miose developrent they credit to Truman La 
Fellay, The "Kelley technique" consigts of the Following steps: 

Determine tie ;xrcontage cf successful responses toa‏ مد 

given item by monhers of the "high" eri torin groupe 


— مود 


B John ۸. Long and Peter Seniford, "Tho Validation of Test items," 
Bulletin No, Y —— of Educational. Research, Torentot 
University of Toronto, 1935, po. 16-00. 
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2 Determina the percentage of zucoensiul responses to tw 
item by serbarg of the "low" eriter£on rrowp. 

Je Using the appropriate normal probability curve tables, find 
the standard score cr z Bo0re valuo of the ordinate which 
subtende the vercentame found in Step l. 

Find the corresponing value lor Lie pereentare found in‏ مب 
Step 2.‏ 

S, Determine the discrisination value or validity index by 

renting the result obtained in Step | fro» the result 
obtained in Step Je 

This system involves a good desl of work if there are mary test 





items. Lawashe h&s develcped a nomogr&ph^!, Picwe 1, which reduces the 
tima necessary to estimate Demiues or cleeri mination veluce which are 
suitably aeourate. The nomogram is used by the following of the steps 
be Lows 
le Having determined the poreentage af suceesaful responses to 
a piven iten by wombera cf the "accepted" criterion groups 
locate this value on the peale marked: "Poret of aavertad 
groupe! 
2. Raving determined the percentage of successful responses 
to the item by menbers of the “rejected” oriterion group, 
Locate this value on the scale marked! “Percent Of Pen 
jected group.” 
3. Lay & siralght-edge across the paye so that it will pase 
through these two pointe. 


nn Co He L&wsho, re 8 q y for ۸ وس‎ the Validity of Test, 
" The Jou "nil of Ao eh C vol. XXVI, Ko. 6, 
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A Nomograph for Estimating D-values by C. 11. Lawshe 
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A Nomograph for Estimating D-values by C. H. Lawshe 
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Read the D-value ot the center scale at the paini where the‏ میا 

straicht-olge intersects the vertical line. 

For example, lot us consider some of the HOT data. Factor ly 
possessed by 72% of tie accepted group and by 248 of the rejected group, 
would be assigned a D-value of 1.30 ther factor, Ay Doesessed by 
15% of the accepted group ani by DÁ ol the rejeeted croup, would have a 
Devalue of 0.18. 





Lewuhe also suggests that cue to the asymptotic nature of the 
normal curve, the nosograph should not be used for values sailor than 
1 % nor greater than 99%. In any case, the particular D-velae will be 
on the conservative side. 

Kot infrequently ans or Loth <f the verighles to be correlated 
are not contänucusly variable. One or both of the variables may be 
espeble of only being classified into two or more Ulstinct classes.“ 
Por exauple, if we wish to correlate tie acceptance or rejection of a 
tenelicial suggestion with the safety features therein, we aro dertinitely 
limited to certain discrete cateccries, Sines the data in both vari 
abies is forced into two cateporien, or naturally belong in two, the re- 
molt is ea fourfold classification or tetrachorie table. Let us take what 
w aight sall the responses to 391 beneficial surgestions to tec factors 
from the NOPI data, in which tho response had to be "Yos" or "So," 

Kj Did the suggestion win an amara! 

igo le there a measursble تع تالمهم‎ Saving? 

To use this data, the tetracheriy table is prepared as in Table با‎ 
Nowever, using the date as it suela to computa the tebrechoric r is 
Leng and tedious. Quilford supests thet Table hà be converte! to^ & 
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proportion bases as in Toble 5 ami the Cisgr&ms prepered by Thurstone6 
end his ausceiales be used to solve for the tebrachorie r. hus tiis 
was the technique ssiected to compute the eoelfiicients of correlation 
to be used in the ÜUherry-Doolittie Test Selection Method. 

The task of determining an acceptable beneficial suggestion ty 
one of these factors clone iz not as satisfactory as the combination of 
several factors into a battery. Those factors, due to their very nature, 
measure one component of an entire suggestion. Py referring to Table 6, 
page 25, it aan be seen that each factor measures success to a certain 
decres. At the sama Lime, these very same factors have a low or nega- 
tive correlation with each other. This wuld lead one to ausume that a 
seloeted combination of these factcrs would preitiet the chanco of Buc- 
cess better than onc alone. 

The determination of tiis group of factors is quite a lone pre- 
cess by some methods. Uowever, the stamard Wüerry-2oolittle Tost سم‎ 
leotion Wethod^! solves the problem with a minimum of ciffiewliy. This 
is a mthoi for selecting a battery of tests, or factors ín tris case, 
that will give Va mim: shrunken multiple correlation with the eri~ 
terion; that ie, the maximum multiple correlation efter a correction has 
been mete for chance error added by vach factor, Those factors are se~ 
lected in the urder of their contribution to the multiple. Ae a rule, 
the incre&se in ine miliiple becems less an lete wiile at the wama 
time the chanee error increases. A point is Dinglly reached wre wire 
chance error is eided tran actomi validity. 
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OP RESULTS‏ 1805ات 

Qa page 7, reference was wie Lo the reliability of a test. To 
be reliable, a tost must congistently measure some cone aspect. fa other 
words, repetitive use of a test on a perticular subject msi yield es~ 
sentially the game resulie to have a high relialility. This is best 
expressed in terma of the coefficient of correlation between the scores 
af the sase or 6quivalont tests. Now, in the particule: aituation bee 
ing investigated, a unique corxiition exists. This in because ose "Tes" 
or "No" responses ts tese applicability of tha feetore ín question coms 
directly frow a beneficial sizcestion that doses or dosa not have the 
trait. In è case lile this, nothing but & high reliatálity coul! سو‎ 
mit. Jt ig thorefgró [olt by the writer that unless some caution is 
to be observed, one might construe a high validity, correlation with 
the criterion, &s indlo&tiíin; better results than ars actually possible. 

Probably a better technique to be employed in evaluating the 
reliability would be in terms of tec separate parties evaluating the 
game beneficial supgestlon. ¿fter all, the problem is twofokl - ome af 
getting the same facts axl aw of all the facts that are present. it 
must be realised that in reading past files that ere more than three or 
four yoars old, no matter how carefully all evidence is woighed, cer- 
tain subtle pointe discussed by the action cummittse never become re 
cordel end are lost forever. 

This leads io the readily observable fact Uit nearly 39 percent 
of the factors in Table 3, page 10, are so fine-grained tat they passed 
through the sieve of evaluetion. Thie is not & serious diffieultr; 
enough Factors did come through to indieate specific resulte. ور‎ 
Sheuld any partieular plant decide to make & stwily such es this, it te 
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recommended th&t the tally sioet, diprussed on page 1, bo completed Wy 
the beneficial suggestion comátics et the Lime of actual evaluation. 

Por all practical purposes, Ue diserimination valus, uns! with 
۵ reasonable amount of judgment, is as satigfactor; ín this pertícular 
situation ey some cf the sore elegant techniques of correlation. This 
is due primarily to the smali maber of suggestions studied. However, 
since this was the entire past record of NOPI and essentially eli ol 
NS enc NAD Crans, Little could be done to alter this situstion, 

The effect of this small "N" was particularly notíceabde in the 
computation of the tetrachoric coefficient of correlation where certain 
factors appeared relatively infrequently. Thurstonel^ states: 

In using the computing diagress, 1% ie sometime found thet tro or 

three of the determinations can he made by using the centre] field 

of the diagram while me of the determinations met be mde ly um 
of 4 6 comers cf the diagram. Since the lime b there 
loser, it is clear that such a determination is not so ace 
We * nd consequently it waki be ignoret. 


SE, —— ciant — be takon 6g موم من‎ 
ques c a : ai E e | tere zn اسا‎ 7 SE | ^ 

















la using tie tetrachoric correlation coefficient, it must of course 
e realised thet tho probable error is much larger then the error 
of the precust moment وهه مهه‎ that vould be obtained i£ the two 
Sills û ee: Spl موه و دا‎ number of class intervals 
thm the two which are used for the tetrechorio ceefficient. The 
tetrachoric coefiiciont mould not be computed at all if the Civi- 
sim of either or both of the two distritutionea is near the tallo 


Even with N = 391 es in the cage of NUTT, the infrequent SC νν 
ance al a factor resultes in forcing the work dem into the corner of the 
computing diagrens. Fhile it is realiged that more laborious eise of 
esleula tíon would result in a suefficient more accurate from the stari- 
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point of arithmetic, unless one was certain nit. a high degree of confi- 
dance that هنا‎ data were essentially accurate, such expenditures ef energy 
velues cf correlation aml maltiple correlation right be open to cam quos- 
tion, the writer believes that the final rank order is eseantially cur 





Thus it is felt that while the mignitude of the 


rect, However, to avoid te illusion of meeursoy whieh t deta does not. 
justify, the use cf multiple correlation has been avoided fur KPP? and 
WAD Crane. 





Us S, Havel Ordnanse Plant, Indianapolis 

One of the first plants studied wae the U. 5. Nawal Ordnance 
Plant, Indianapolis, which exploys approximately 1,450 pecple. During 
the war years, XODI wae concerned priwariiy with the dewiopemt ani 
mermfseture of the Norden bombisht uni kircreft lesi-computingz eiphis. 

ás in the case of other military, aa vell ax civilien, establish 
ments, the end of the war with Japan brought many changes in the opera” 
tíon of the Indigneapolis Ondnanes Plant, Late in 1945, the station سح‎ 
verted to emplete naval operatícn anc wee converted to accomplish ihe 
mission originally intenis$, 1.e,, & Sharo egtatllstuent lor rosearch in 
and engineering development of aviation oránance fire control equipeeni; 
the memiacture of line maintenance spares; md the overhaul, socitiea- 
Yan ax mxlerniwation of (izo control instructs including redar at 
tachments en ا‎ >۰ 

Á study of 391 beneficial mygestions wee mado at MOPT, of ۸ 
130 were considered aeceptahle ami 261 were rejected. These suggestions 
covered an interval of time from Jenuery 1946 to February 2953. A 
graphic portrayal of the KOFI data and ite distribution are shown in 
Figure 2, page 50 in the Appendix. 

Table 3, on page 10, has been broken down into two tables, The 
first, Table 6, inelutes all the factors that appeared more frequently 
then 5 percent of the tim in the winning suggestions. The firet colum, 
headed Renk, lists the lectora in order of both their Dewalue aw corte 
lation with the criterion. Tio second column, hemlet Pactor hober, is 
the original factor order ae fowyv! in Table 3, This colum i$ retained 
throughout the ciscup@lon as & Leg: reine to the ۳م موا‎ in theip 
original arbitrary position end also as & numerical cesignation in amy 
following methewmttionl computations. 





















MRR SP Chee: سد‎ A 

م۴ ٩‏ لد ل۹ mee‏ 
q‏ اتوس دد موند چو sime‏ :ہیک ae‏ تیر 
— — کوس جا : 

Oe — — م مب مب سپ مه‎ 
LISTE 
FIRING rust Vi pna qut ao m c m 
— لس ل7 سم سیل لحف ١ا تلت كه‎ 
mw mida -i EU æ a وه‎ o> tated 
موی تم‎ waw د دعس‎ — ee کی‎ 
رعوی موبي سن‎ ne esum وشوس ل رحسے‎ 
me Sem وب ے‎ E RU Ae il X> 
۰ 4۹۹٢۷۹ + + 81010 








A اس حر یی‎ WR ee 
—— — —— — — 
A AA 
SW era est Lis "en bi سوج‎ ER a ند‎ ~n 
LOT ak e 
وه ېسه‎ met eh rd سد‎ e We Zi eg mm gé e  × 
— —— — بد‎ kuer) v کې فقو‎ 
— s e ای‎ 
"rz ër? ri rr من کہ ہین َج‎ 42 AMA مس‎ MN 
میس اسسا اوس سس ذء‎ — e Ire رم بے‎ i 
tankay. ed aten a ¿ld ننه‎ e e emm ر ہیں‎ 
Wier! < 27, < < mamam 2  - m gY 
سد نها ولھ مھ 4 مالسد سس نا د فص‎ 


u s.‏ کک نا صو 











eti" ... $.* ° 09900095 5 SPIBZBY 45801008 7 


23° “0 9 +© © * 4 ¢ 4 + ° ¿78938009 US0Q 7۳9101 7 
82" LOS . i ۵ اد‎ 7 12۵ 90 557074 011090 2۰12٠56۸ [17 
aoe SW = ett ° ° ° 06091 uoeq JUT} 12۲1۵1917 17 
29° °. ° ° ° ° 9 ٭ ئ٢٥۸۲ 906 11 089 و و م م‎ 7 
DÄ" EA tw D * * jgpeujquoo uoeq 60۰6 aidi 
G, ° ° ° واه وام + ه ه هه ده‎ 99010۳021 ٦820 ٥9 99۸۸ 17 
68° ء هه هه ه‎ ٠٥٠۰ 998۸1081700 11880 ۳9101718 7 
06" [ ۰ 287588 00988 rio 08485118 5 و و‎ ie 8 17 


00° T اه‎ © ò 4 9 o ^» 9 OOOO 7ء 20ھ۸08‎ 13:9۹ ٩ 5 S8H 


+O ° T ° ° ° ° e° ° e. ۰ 0017101۲7۲9 ۲۵96 810119060155۴17 7 
02° T 8129088 Spel 8ت 110718983600 5 80110118 0ک‎ 7۲ 
28° T ° ° ° ° ° (۸88 ۵01100۲ ۵0810899۲ 8 3117+ 7 











tı | 00۳۵۵ 104094 7ء‎ 
i 0 
1701] TOF ' ۵ه‎ ۸-۰ fq 0832811 * 52094083 0 1 7 
و‎ 3 


Ag one wold expect, tre single outstanding Sector Let umrts the 
most influemee on having € benelicial suggestion accepted is 4 memorable 
monetary saving. This factor saver sppe&rs alone, but is alwers accompeniod 
by one or more of the rempining factors. These factors divide trearelves 
into three general categories: 

i. Those pertaining to mekíng & job emuier, 

2. Those fiat cliniínete mete exc enable better utilisation 

o? facilities. 

Those husses relations fectors with intangible sorê tery‏ مل 
benels ta.‏ 

As a complement to Table 6, Table 7 Liste tia factors appearing ine 
frequently (leew than 5 percent of the tam) snang tho accepted or winning 
succestions. These factors readily divide themselves into two eeterorics: 

1. Those previously meniioned fine~-prained facters that are 
present but not included in the evaluation by the sug- 
gestion comittes bocausa othor: more gross factors better 
lend themseives to evaluation, 

2. These factora thet aro suitable, but because ol appii- 
cability and/or esployeets barkgroum! seldoen recuiwe Core 
sideration bv en exployor. A ore complete discussion af 
tig phase will te considered in the Conclusion, 

On continuing the bresidom of the factors, Table 6 has been ounde 
divided into Table Û ant Table 9. Table Ü contains those factors that 
cen be associated with tangible sevings, wile Table 9 is restricted to 
those huwan relations factors that usually result in intenciblo benelitas 
The most striking aspect of these two tables is that while ther heve 
been separated by tangible benefits reegived, they also fall into this 
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very same grouping waen ranked by Dowalue and/or cosfí talent or correla- 
tion. In other words, the three factors in Table 9 are the last twee 
factors in Table 6. 

As a wief summary, it is well to obesrve that a nensurahle sone- 
tary saving is the best aiagle factor in a beneficial ex gestion. Gn the 
other hand, considering only tie factors that appear infrequently, those 
pertaining to human relations aro et the exi of the list. 

Ag mentioned earlier, seldom do any of these factors appear aione. 
With this in nini, three parallel suites wore made of various cosbin&- 
tions o£ these factors. Table 20 is made up of a selected ocebinetion 
of factors teken from Tablo Ó, page 25. Necevcarily, the first feotor 
here, measurable savings, is the save as in Table 6. lowever, Lf savince 
are accompanied by a husan relatione factor, improved working conditions, 
the coefficient of correlation increases from UL to .9h. If a third 
factor, reduced delays, iu added tc these tuo, the coeffiolent of corre. 
lation 1s increased slightly to .95. The determination of the best 
bination of these factors depertie upon the inter-cerrelatian of those 
factors with each other as well as with the criterion, 

As a perallel to Table B and Table 9, corresponding tables in- 
vaiying a combination of tangible and intemwible benefits have been mre 
parud respectively., Tavolo ll, made up of oniy tangibles benefite; nas & 
measurable saving es the first factor with a coefficient of correiats 
again af ef. Then the factor, reduced delays, hag bom aided, the سوج‎ 
efficient jumps to «90. By adding another factor, conservation of — 
terials, tko coefficient is increased to .93. Table 12 picke up the three 
hucmu reletiona factors. lorever, thwow tieee ~ workiny coxlitions plus 
ler pas morale - only raise ee coefficient af correlation to .تل‎ 
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Table 10 
Correlation Obtained between Evaluation on Selected Factors 


and the Criterion for 391 Beneficial Suggestions at NOPI 


ذا Selected Items ee‏ ينوت ب 


Saving, measurable 


Saving plus work conditions 


Saving plus work conditions plus fewer delays 





Table 11 
Correlation Obtained between Evaluation on Selected Factors 
of the Abridged Battery of Tangible Saving Factors, Table 8 , 
and the Criterion for 391 Beneficial Suggestions at NOPFI 


Selected Items 


Saving, measurable 
Saving plus fewer delays 


Saving plus fewer delays plus save material 





Table 12 
Correlation Obtained between Evaluation on Selected Factors 
of the Abridged Battery of Human Relation Factors, Table 9 و‎ 
and the Criterion for 391 Beneficial Suggestions at NOPI 


eb Selected Items A a 


Working conditions 


Working conditions plus safety 


Working conditions plus safety plus morale 





A review of these tables indicatet that a combination of tengi ble 
and intangible benefits results la the highest mitiple correlation with 
the criterion, From a mtheratics), viewpoint, this is tue to a low oe 
negative inter-~correlation between factors. Practically, it weens the sup- 
gestion has diversified qualities. 

fhe low maltiple coefficient of correlation in Tale 12 resulte 
from a relatively hich inter~carrelation between factors. Fron a physi- 
cal stanipoint, this means thet each factor aires about the same thing 
bat is designated by a different title. 
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U, Š, Havel Ordnance Plast, Forest Park 

The Naval Crinanos Plant, Forest. Park, located in e western suburb 
of Chicagos Ilinois, was originated hy Congressional legislation et the 
cutset of the wartime emergency which, in efieet, authorised tw Secretary 
al the Navy to provide additional ordnance manufecturing facilliies aad 
equipment for the Reavy. Tis station wes operated curing Vorld War Il i 
a subsidiary of the Ameriean Can Company unier a contract with the Bawy 
Departaent for the proiuction of terpedees, torpedo parts, ax! assomblies. 
Shortly after tho cessation of :coatdlities, the plant became part of the 
permanent Naval Establishment. Since conversion, the role cf tula esta” 
blisheent has been primarily, in contrast to its wartiwo production pee, 
tha storage amd modernisation ofl torpecees ani ihe nnvulacture of now tore 
pedces, spare perte an! tools. Likewiso, tho member of amploywes has been 
reduced from a wartins peak of approximately 6,509 toa present anecoard 
tely 1,300. 
& study of 322 beneficial suggestions subaitied between the middle 


eount of &approxir 





ef 1947 and February 1950 war made at this plant. Of these 322 suppes- 
og, 112 were considered accopiable end 100 sere rejected. 4 graphie 
portrayal ol the NOP-FP data ite distribution are shown in Figure 3, 
page SL in the Appenóix, 

After these beneficial sou restions were evaluated, fhe resulta 
were tabulated and put in a form similar to those of NODI, Thus the fac- 
tors conteined in Table 3, pare 10, wre supergied into veo liete conteln 
ing those that dic and did not appear mere than S poreent al the tame in 
winning beneficial opgestions. This resulted in Teiles 13 and Ilh respec- 
ively, Sigilarly, Table 13 was further reisen own iuto Uo fectors 
Qpeceiated with tangible bemefits and those with intwawible - حہحبۃط‎ cela 
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tions- benefits. This remlted in Tables 15 and 16 on peges 39 aná lO 
respectively. 

Sines these tables ani the rank order of the factors therein parel- 
led the study at NOPI, tho reader js urped to rafer to pages 2 through 3 
far additional discussion and explanation of these tables. 
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U. S. Naval Amamition Depot, Crane 

The Us. Se Naval Ammunition Depot, Crane, commissioned on 
1 Decentor 19h1, is the largest activity of íts kind in the Ninth Raval 
District end the largest in utilised facilities in the United 2tates, 
Located in the south-central part of Indiana, it covers nearly 100 square 
Wiles ax euplove approximately 2,100 civilians, 

feserkable though it is for its size, HAD Craneo is zong the mar- 
est of ite type of activity. Its reucteness [rom congestec &rens, ite 
generelly degirable location in tere: ol t: lation and power facili- 
ties, and ite hilly topography m&ko it highly suitable for magazine 
Cons UCI Olo 

The Ue B. وک"‎ Ammnition Depot, Crane, has been a6signed the 
following mission: te manufacture, store, and overhaul aummition, ae 
munition componente, aná material; sad to mpply these items Lo the fleets 
anc other ordnenes establlesments, Although the hugs storage facilities 
havo accommodated at one time thousands of pours of high explosives, 
smokeless powder, medium-sized bonbe, and torpedoes, the manufacture axl 
ably of mewnition is Sully as irporient es the storage, 

In addition to the production ê storage functions of MAD Crane, 





it also has a unique supply function. in aidition to the task of pro 
curing mterials for local use, tile department alse ie required to fur 
nish "wholesale" lots of any of iis 122,000 oarónuance oparesn te other ace 
tivities and to the fleet. This entalls segregati miy iícestlfyinc, end 
preserving these thowsands of parts. 

At the present time, MAD Crane is in e reduced operational هه‎ 
wii" wey of the ordmance plants laid uo for preservation ani ethers in 
& standby conditian. 
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A study of 250 beneficial rmupyestions, miboitbed between 
January 19.7 ani February 1950, was also made at this activity. Of these 
250 sunkestions, 128 were considered acceptable awl 122 were rejected. 

A graphic portrayal of te NAD Crene cata and ite distribution is 755 
in Figure lı, page 52 in the Appendix, 

The evaluated suspestious were hamxiled in exactly tho sane mae 
mer as those of NOPI and NOP-PP. Tous Tables 17, 25, 19 and 20 on pages 
ly lig hS, and hó reepecióvely group tho factors ty frequeney of &pposr- 
ange, infrequency of appearance, mamtery saving &uc human relations ro- 
apectively. 5 previcu&ly mentlonec, tho reader in urged to refer to 
pegas 24 through JO mich cover ts general aspects of these tables. 

mile these tales are quite alile, it mst be cheerved that 
Table 20 an page hé is ae twice es long as iby shortest counterpart, 
Table 9 on page 29 for NOPI., This is undoubtedly due to major emphasis 
placed on safety st HAD Crew, This, of course, is due to the nature of 
the activity. While safety is being concidered at every turn, it is 
bound to earry over to the more indirect phases such as housekeeping and 
the protection of property. Those facte coupled with Crane's reletive 
isolation from & mejor indiana city contritute to this added interest 
in the humen relations elements. 
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CONCLUSI 

One ef the most interesting features cf thils staly hee Yen tho 
goneral. timilerity ol tie end results, Most sipnificani, aml Ue Sector 
ranked first by every activity, is tie masuratle oka tery Saving - 
tangible benefit. All too frequently ít is assumed tat activities "ch 
as those discussed above operate without due regard to Got, Yet, after 
evaluating 963 beneficial. sx gestions in three widely separated Mente, 
the single sost importont factor is saving suey. 

Ae previcisly mentioned, this factor is never Alanas it is sup- 
ported by cre or more of the others. While tho suppartine factor ar 
factors cannot ba singled out by naw, ii appears, in general, to be 
gomethinc associated with the amploywe's ‘ob amc at a level he can cope 
with. Thia is borra cut by tre factors contained in Tebles E, 15, and 
19 on pages 25, 39, ani 5 pespoctively. 

ks would be expected, the previously mentioned fine-grained (ao 
ters, appearing in Tables 7, lh, and 1 on pegos 27, 37, and ll reepee~ 
tively were not caugt in the mesh of is investigation. Possibly they 
were uot present. After all, such fine points as combining soveranta, 
combining delays, cte., ara expected to be beyond the reasonable eapa- 
bilities of the uou&l operator end fall within the ophere of management 
or mtriods engineering. 

Another group 2f factors ín this catogory would be those para 
taining to humm relations, Tables 9, 16, and 20 am pages 29, 10, ant 
16 veapectively. In brosd teres, factors such as morale and working con- 
ditions, which by definition enceuspass workers as g group rethor than as 
inlivideale, are also beyond the usual scope of ihe operator on! fall 
witiin the demain of managewnt. 
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As @ apecific emmmpla, let as consider safety at NAD Crane. nile 
nie item receives preferential consideration, few of the sucgestions vere 
related to what one WAÊ consider tit prevention ol alor disasters: far 
am activity of that kinds tho majority of Crane's suggestions were, in 
reality, the kin 
a vile tought, this is what one wuld expect. SAD Crane was desizaes 


io be expeciad in any manufacturing establishvent. Alter 





and built by experts and techiicians in the field of exalosivas, How 
Wat possibility has tho usual employee wit. only a farming background af 
coming up with an acceptable suggestion af this igpe? If همهم مدا حسم‎ 
present for him to accomplish this, he prebably would not Live lon: emeh 
to renal for a pencil’ 
Thus ii ecems clear ‘het an employee's begt chance of REG LANE 
a winning beneficial suggestion, yet canlaining & minimis ber of fuc- 
tora, is tot 
leo Improve his oun ¿doy the one he is familiar with. 
2. Save tho activity tomer in a way that can be reassured 
with reasonable 846 م‎ 
3. Avoid the fine-grained factors tht - wile veaserable ~ 
only show sevings in ses production or continous 
BELT AC LUE a 
lj. Avoid tue human relations Teciors < they belong to 
NAGERE همأ‎ 
However, as mentioned on page X,, vien several Sectores are sepleyed, @ 
combination of beth tangible am! intangible Lters remite in tia highest 
correlation with the criterion - winning. 
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14. Has housekeeping been improved? EEN 














15. Has machine time been reduced? Be, u a 
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Have health hazards been reduced? | m en as و‎ 
18. Is more work accomplished during the machine cycle? . 
19. Bas morele been boosted? ...... a NES 
20. Have accident hazards: been reduced? ه ههه اه‎ + < < 


21. In group work, does one man hold up the work? . p 


22. Have fire hazards; been reduced? s € a ١٢ T T. 


ZEN Percentage of factor applicable. 


(|_| Percentage of factor not appliceble 


Fig.2 The percentage of sugrestions possessing and not possessing verious factors at NOPI. 
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Fig. 5 The percentage of suggestions possessing and not possesaing various fac!crs at NOP-TP 
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Fig. 4 The percentage of suggestions possessing and not possessing various factors at NAD Crane 
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